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(54) Abstract Title 

Context sensitive pop-up window for a portable phone 

(57) A portable phone has a display, input means for inputting information and instructions, and a control 
unit controlling the display in dependence on the operation of the input means The input means includes 
navigation means for moving a marker in an active part of the display. The navigation means is provided with 
a roller body and includes means for detecting the rolling and depression of the roller body and for providing 
control signals in response thereto. In an information input mode, the control unit moves the marker in the 
display in dependence on the rolling control signal and generates a pop-up window upon reception of the 
depression control signal said pop-up window coven ng a part of the active display and containing operations 
which are allowed in a position defined by said marker. 




At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 



1/5 




Y 



RAM 



TRANSMITTER/ 
RECEIVER 
CIRCUIT 
19 



17a Pj p 17b 



ROM 



CONTROLLER 
18 



FIG.2 



AUDIO 
PART 
20 



SIM CARD 
16 



LCD DRIVER 
13 



LCD 

3 



KEYBOARD 
7 



NAVIGATION AND 
SELECTION KEYS 
10 



EARPIECE 
21 



MICROPHONE 
46 



r 




Sonofon 



Menu 



■Snnnfon 



^v^^-^Phone book 
"* 1 Messages ... 
' Call register 

Y 



ivienu 



C5 



Write message ABC 124 




I am arriving to 
Heathrow 10.40 
amTl Holger D. + 
4540404040. 



Write messaae ABC 124 


I a 


Insert ... Fl 




He 


>Mark text begin 




an 


Paste 




4540404040. f 



1*6 



3/5 



U A2 





, Qonnfon 






\Read meass Fl 






iWrite meassages 
Show deliv. rep. 


! 


Y 


1 wienu 



ext V 



Marking text V ABC 115 



I am arriving to 
Heathrow 10.40 
am; Holger D. L+ 
4540404040. 



1 



FIG. U 



Marking text ABC 115 



I a >Copy to clipbd Fl 
Hi Cut to clipboard 
ar Paste 



4540404040. 



C 



(►5 



Write messaqe ABC 


124 


1 ai 


Insert ... Fl 




He 


>Mark text begin 




am 


Paste 




4540404040. 



50 



FIG. 5 



W5 




FIG. 7 



5/5 



Sonofon 



Menu 



•120 



121 



Sonofon / 




Call ... Fl 






Phone book ... 






>Editor ... 




Menu 



Sonofon I 




>Phone number Fl 






Phonebook entry 






Text 




Menu 



Phonebook 
Name 



123 

l2C~i jth °° 




Phonebook 




Name 




John Doe 




Save 





125 



128 



123 



Write text 



I am arriving to 
Heathrow 10.40 

am; 



a 

>b 
c 
d 



125 



126 



Write text 



I am arriving to 
Heathrow at 10.40 
am; Holger D. 
Send SMS 

XT 



Write text 


I d 


>Send SMS Fl 






Save in Calendar 




an 


Save 






Send SMS 





-128 v 130 



FIG. 8 



# # 2335822 

CONTEXT SENSITIVE POP-UP WINDOW FOR A PORTABLE PHONE 

The invention relates to a new and improved user interface (Ul) for a telephone 
handset. The Ul of hand portable phones for cellular or cordless systems does not 
just support the call handling alone. In the recent generations of hand portable 
phones more and more new applications have been integrated in the phones. 

Navigation among the menu items, handling of the individual applications and 
editing of text as input for the applications are very difficult to perform, because the 
most commonly used type of navigation is carried out by an up/down scroll key. The 
number of operations that may be performed by a hand portable phone continues to 
increase. However, in order to make the phone more user-friendly it is desired to 
simplify the keypad, since many non-technical users take fright at keys if they do not 
know how to handle these keys. In general, customers are frightened when they see 
a keypad overwhelmed with special keys. 

In order to reduce the number of keys on a handset more and more functions and 
operations are integrated in a reduced number of keys. A phone named Nokia 
3110® marketed by the applicant has a very limited number of keys having the most 
commonly used functions and operations as default options, while the functions and 
operations not used so often are alternative options. This concept is described in a 
UK patent application 9624520.4 and was fully accepted by the user group when 
introduced. 

Even though this concept makes it much easier for new phone users to become 
familiar with the most commonly used operations, such as making calls, handling the 
electronic phone book, etc., it does not improve the usability of the more rarely used 
operations, such as making conference calls, message handling, etc. 



UK patent application 1^646.1 describes a concept acco^fcg to which a window 
pops up when a soft key is depressed. This window contains a list including 
operations available through the soft key. 

In accordance with the invention there is provided a portable phone having a 
display, input means for inputting information and instructions to a control unit in the 
phone, said control unit controlling the display in dependence on the operation of the 
input means; said input means including means for moving a marker in the display; 
and means for providing a request to the control unit for displaying operations which 
are allowed in a position defined by said marker; said control unit generating a pop- 
up window which covers a part of the display upon reception of the request, and 
which includes said allowed operations. Hereby both the options normally present in 
the soft keys and the navigation of the cursor may be integrated in the roller body of 
the navigation means. 

One important advantage is that the active part of the display may be increased, 
because one out of three to five text lines of the display does no longer have to be 
dedicated to the displaying of the soft key functionality. Another advantage is that a 
number of the keys may simply be left out. In a simple way, it is hereby easy to 
obtain a navigation and selection key with the desired properties. 

An embodimentt of the invention provides a new and improved user interface for a 
telephone hand set, wherein the default and alternative options available are 
displayed in a way giving the user a better view of the available options. 

Advantageously, the means for moving a marker in the display comprises a 
navigation key means having a roller body whose rolling is detected by means of an 
encoder operatively connected to the control unit which controls the movement of 
the marker in the display in dependence thereon. Preferably, the request means 
comprises a sensor integrated in a support structure for the roller body, said moving 
and request means being integrated in the navigation key means. The contents of 
the pop-up window in an entry or editing mode show marker determined context 



sensitivity. At presJfthe LCD displays are the preferrl^pe of displays used for 
e.g. phones, and this type of display is a dot matrix display in which the display signs 
are preferably arranged in a predetermined number of lines in the active part of the 
display, each of said lines may contain a plurality of signs, and said marker is 
provided as a gleaming bar which may be positioned between two of said signs. A 
new sign is entered to the right of the gleaming bar, and the gleaming bar is moved 
to the right of the newly entered sign. 

Advantageously, the phone changes state upon the occurrence of the context 
sensitive pop-up window to a listing mode in which a plurality of allowable operations 
are listed in the pop-up window, and wherein said request providing input means 
changes functionality to a selection means which, when depressed, selects the 
operation marked by the cursor. Hereby the same key may be used for different 
types of navigation in dependence on the present mode of the phone. 

By providing the phone with an editor not depending on an alphanumeric keypad, 
but controlled by the control unit and operated by the navigation key means, the 
alphanumeric keypad may simply be left out. Hereby it is possible to have the roller 
body based navigation key as the sole input key. A power on/off key may be present 
on the phone. The control unit defines for the editor a first display part in the display 
for displaying a string of entered information; a second display part in the display for 
displaying a string of a plurality of possible information candidates; one of the 
candidates in the candidate string being highlighted by the cursor whose movement 
through information candidates is controlled by the rolling of the navigation key 
means, and said highlighted candidate being selectable for entering into the string of 
entered information by pressing the navigation key means. 

The invention therefore also relates to a portable phone having a display, input 
means for inputting information and instructions to a control unit in the phone, said 
control unit controlling the display in dependence on the operation of the input 
means; said input means including a depressable roller body; a support structure for 
the roller body; an encoder operatively connected to the control unit for detecting the 



rolling of the roller bo^Fand a sensor operatively connecWr to the control unit for 
detecting the depression of the roller body; said control unit generating a pop-up 
window which includes a set of allowed operations and which covers a part of the 
display upon reception of a request provided by depressing the roller body. 
According to a preferred embodiment of the invention, the navigation key is the only 
input means of the phone. 

The pop-up window is demarcated from the active display area by means of 
borderlines defining a rectangular frame. When the text is black on a light (yellow or 
green) background, the rectangular frame may advantageously be black like the text 
and have a line width corresponding to 2-3 pixels or dots. When the pop-up window 
area covers from 30 percent to 70 percent of the full active display area, the user will 
always have the possibility of seeing a part of the background display which is 
sufficient to recognize the mode or display. 

According to the preferred embodiment, the pop-up window contains two-four 
selectable operations within the rectangular frame. However, the control unit handles 
a list including a plurality of selectable operations arranged in a predetermined order 
with only a fractional set of the full set of operation shown simultaneously in the pop- 
up window. Rolling of the navigation key means causes scanning through the full set 
of operations. The window thereby moves along the full list. 

Preferably, the full list is not provided as an endless loop. Preferably, the full set of 
operations is arranged with two operations defined as a first item and a last item in 
the list, respectively; and in the listing mode, when the cursor passes outside the first 
or the last item in the list, the pop-up window disappears and the phone goes from 
listing mode to the mode associated with the background display. 

Preferably, the context sensitive pop-up window includes all available operations. 
These are available from a number of sub-menus according to the state of the art. 
Now the user does no longer have to remember the path to the sub-menu - he can 
just select from a list. 



Figure 1 schematically illustrates a preferred embodiment of a hand portable phone 
according to the invention. 

Figure 2 schematically shows the essential parts of a telephone for communication 
with a cellular or cordless network. 

Figure 3 schematically and in cross-section shows the part of the phone shown in 
figure 1 included in the navigation and selection key according to the invention. 

Figure 4 schematically illustrates a preferred embodiment of a display with a pop-up 
window according to the invention. 

Figure 5 schematically illustrates one of the displays shown in figure 4 on an 
enlarged scale. 

Figure 6 schematically illustrates an alternative embodiment of a hand portable 
phone according to the invention. 

Figure 7 shows a state diagram for the hand portable phone according to the 
invention. 

Figure 8 shows an example of the editor used in the hand portable phone according 
to the invention. 

Figire 1 shows a preferred embodiment of a phone according to the invention, and it 
will be seen that the phone, which is generally designated by 1 , comprises a user 
interface having a keypad 2, a display 3, an on/off button 4, an ear-piece 5, and a. 
microphone 6. The phone 1 according to the preferred embodiment is adapted for 
communication via a cellular network, but could have been designed for e.g. a 
cordless network as well. The keypad 2 has a first group 7 of keys as alphanumeric 
keys, by means of which the user can enter a telephone number, write a text 



e^^arne (associated with the phone fl^t 



message (SMS), write^ffame (associated with the phone lumber), etc. Each of the 
twelve alphanumeric keys 7 is provided with a figure "0-9" or a sign "#" and 
respectively. In alpha mode each key is associated with a number of letters and 
special signs used in the text editing. 



The keypad 2 additionally comprises a navigation and selection key 10 and a clear 
key 12. The clear key 12 may be used e.g. for erasing the digit or letter entered last 
by brief depression, while depression of a longer duration will erase the entire 
number or word. 



The phone may comprise two call handling keys like in Nokia 8110™, but according 
to the preferred embodiment the call handling is included in the navigation and 
selection key 10. This means that depressing the navigation and selection key 10 
once in idle mode with at least one digit in the display will cause a pop-up window 
having "call establishment" as one item to appear, and when the call has been 
established by selecting "call establishment" by pressing the navigation and 
selection key 10, the items in the pop-up window will change to "call termination", 
"conference call", etc. 

The navigation and selection key 10 is placed centrally on the front surface of the 
phone between the display 3 and the group of alphanumeric keys 7. Hereby the user 
will be able to control this key with his thumb. This is the best site to place an input 
key requiring precise motoric movements. Many experienced phone users are used 
to one-hand handling. They place the phone in the hand between the finger tips and 
the palm of the hand. Hereby the thumb is free for inputting information. 

As will be seen from figure 3, the navigation and selection key 10 includes a roller 
body 20 which extends partly through an opening in the front cover 21 of the phone, 
and said roller body 20 is essentially cylindrical with a length and diameter of the 
same size as the width of the keys in the alphanumeric group of keys 7. When the 
axis of rotation of the roller body 20 is provided such that it extends perpendicularly 
to the longitudinal axis of the phone 1, the rolling of the roller body 20 will move a 



cursor in the displa^nan up/down direction corresponds^ to the movement of the 
thumb. For fulfilling this purpose the navigation and selection key is provided with 
encoder means (not shown) converting the rotation of the roller body into a train of 
electronic pulses fed to a processor 17 of the phone. The navigation and selection 
key structure is furthermore provided with a microswitch (not shown) for detecting 
the depression of the roller body 20, thereby providing a selection signal for the 
processor 17 indicating that the item pointed out in the display has been selected. 
The navigation and selection key is described in detail in GB patent applications 
9727062.3, 9727058.1 and 9727060.7 filed by the applicant on 22 December 1997. 
These pending applications are hereby incorporated by reference. 

When the navigation and selection key 10 is arranged as an extension of the central 
column of the alphanumeric keys 7, the navigation and selection key 10 can be 
accessed optimally by both left- and right-handed users. 

Figure 2 schematically shows the most important parts of a preferred embodiment of 
a portable phone, said parts being essential to the understanding of the invention. 
The preferred embodiment of the phone of the invention is adapted for use in 
connection with the GSM network, but. of course, the invention may also be applied 
in connection with other phone networks, such as cellular networks and various 
forms of cordless phone systems. The microphone 6 records the user's speech, and 
the analog signals formed thereby are A/D converted in an AID converter 15 before 
the speech is encoded in an audio codec unit 14. The encoded speech signal is 
transferred to a physical layer processor 17, which i.a. supports the GSM terminal 
software. The processor 17 also forms the interface to the peripheral units of the 
apparatus, including the memories (RAM, ROM), the display 3 and the keypad 2 (as 
well as SIM, data, power supply, etc.). The processor 17 communicates with the RF 
part 19 via a baseband converter 18 and a channel equalizer 16. The audio codec 
unit 14 speech-decodes the signal, which is transferred from the processor 17 to the 
ear-piece 5 via a D/A converter 13. The units 13-18 are usually integrated in a chip 
set - either a commercially available one or in a set of specially designed chips 
(ASIC's). 
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The processor 17, which serves as the controller unit in a manner known per se in 
the preferred embodiment, is connected to the user interface. Thus, it is the proces- 
sor which monitors the activity in the phone and controls the display 3 in response 
thereto. 

Therefore, it is the processor 17 which detects the occurrence of a state change 
event and changes the state of the phone and thus the display text. A state change 
event may be caused by the user when he activates the keypad including the 
navigation and selection key 10, and this type of events is called entry events or 
user events. The processor 17 is able to detect the rolling and depression of the 
roller body 20 by means of a microswitch and an encoder, as will be explained 
briefly with reference to figure 3. However, also the network in communication with 
the phone may cause a state change event. This type of events and other events 
beyond the user's control are called non user events. Non user events comprise 
status change during call set-up, change in battery voltage, change in antenna con- 
ditions, message on reception of SMS, etc. 

Figure. 3 illustrates how the navigation and selection key structure according to the 
invention is placed in a hand portable phone. The navigation and selection key 
structure comprises a roller body 20 acting as a navigation and selection key and a 
carrier 23 for carrying the roller body 20. The carrier 23 comprises a beam 29 
carrying the stub shaft 28 as hinge parts, a beam 30 and a shaft 24 carrying the 
roller body 20. The two beams 29, 30 and the shaft 24 are parallel and are intercon- 
nected by bearings 31 , 35 at each end. 

A part of the roller body 20 extends through a close fitting opening (no contact) of 
the front cover 21 of the phone. The rear side of the front cover 21 is provided with 
two gripping arms 27 having U-shaped recesses 34 for receiving stub shafts 28, 
thereby, as a supporting means, defining a hinge axis for the carrier 23. The gripping 
arms 27 act as spacer members between the front cover 21 of the phone and the 
printed circuit board (PCB) 25. The latter constitutes a locking member for the shaft 



bearing provided by^m recesses 34 of the gripping armWf. The distance between 
the gripping arms 27 is slightly smaller than the length of a shaft body 24 to avoid 
axial displacement of the carrier 23. 

A spring 26 is provided as a biasing means for urging the carrier 23 away from the 
printed circuit board 25 towards the front cover 21 of the phone. The front cover 21 
is provided with two stop legs 32 which cooperate with an upper surface of the part 
30 of the carrier facing away from the hinge 28,34. The lower surface of the carrier 
part 30 is adapted for cooperation with a microswitch 33. The distance between the 
contact faces on the microswitch 33 and the stop legs 32 is slightly greater than the 
thickness of the corresponding carrier part. The coil 26 urges the carrier 23 towards 
the stop legs 32. When the user depresses the roller with a force greater than the 
coil force, the carrier will be urged against the microswitch 33 giving an output signal 
in dependence thereon. The microswitch 33 acts as a detection means for detecting 
the force counteracting the biasing force provided by the coil 26. 

When the roller body 20 is depressed, the whole navigation and selection key 
structure performs a swing movement around the hinge axis defined by the gripping 
means 28, 34. 

The end wall of the roller body 20 is provided with a number of conducting.areas 37. 
As indicated in figure 3, a number (three according to the preferred embodiment) of 
sliding shoes 36 (contact springs) of the metallic strips slide along a circular path 
passing the conductive areas. The sliding shoes 36 and the conducting areas 37 are 
the interacting part of the encoder by means of which the control unit 17 detects the 
rolling of the roller body 20. The sliding shoes are mounted on a surface of the 
carrier 23 facing towards the end face of the roller body 20. 

The processor 17 handles a number of displays - normally one for each open 
application, and the display for the presently active application is actually displayed 
in the display 3. When the phone is in idle mode, it just monitors the network looking 
for an incoming call. The idle mode display, seen as the first display in figure 4, will 



include information idelPPying the network operator, here^Bnofon", and indicate 
that the depression of the roller body 20 of the navigation and selection key 10 will 
give access to the menu of the phone. The display may furthermore include some 
status indications informing the user about the battery level, the quality of the RF 
connection, local time, etc. 

As will be seen from the second display in figure 4, pressing the navigation and 
selection key 10 will cause a pop-up window 40 to appear on top of the previous 
display. The pop-up window 40 covers the underlying display partly, but in a way so 
that the user will still be able to recognize the background display. The number of 
text lines that may occur in the pop-up display 40 depends on the font used, of 
course. But if the full display includes five text lines, the pop-up display may 
advantageously include three text lines. The number of options or items available at 
a certain cursor position will in general exceed the number of lines, but then only a 
part of the list will be displayed. 

The list of menu items shown in the pop-up window 40 in figure 4 normally includes 
up to ten items or even more. The list could be as follows: 

1. Phone book - Fl 

2. Messages 

3. Call register 

4. Phone settings 

5. Call divert services 

6. Calendar 

7. Tone settings - LI 

The functionality associated with the individual menu items is well known from 
commercial products, e.g. Nokia 3110™, from the applicant. As will be seen from 
figure 4, only the items 2-4 in the menu list are displayed in the pop-up window 40. It 
will be seen that one of the items in the list is marked by an icon acting as a cursor 
42. Alternatively, the item could be marked by a bar with inverted colors. The cursor 



rJfeg the roller body 20 of the navi^fcr 



42 is controlled by rSffng the roller body 20 of the navigWbn and selection key 10, 
and the item pointed out by the cursor may be selected by pressing the roller body 
20. 

The items on the list are followed by an icon (here three dots) 41 when the selection 
of the item generates a new list of items to be displayed. This will basically be the 
situation for all items in the main menu list. It should be noted that the first and the 
last items in the list are marked by respective border icons 44 as Fl (first item) and LI 
(last item). When the cursor 42 is moved outside the borders defined by these items 
(e.g. passing the first item in an upward direction), the pop-up window 40 will 
automatically disappear. 

In the first display in the second row in figure 4 the user selects the "Message" menu 
item and this will cause a new menu list to pop up, and, as will be seen from the 
second display in the second row, this menu list will include standard message 
handling menus, such as: 

1 . Read messages 

2. Write messages 

3. Show delivery report 

4. Message Center number 

5. Reply via own center. 

6. Delivery reports. 

7. Voice mailbox number. 

The idle mode display will still be present as a background display, and the phone 
will return to this idle mode display if no items are selected with a time-out of e.g. 5 
seconds. If the user selects the "write message" item, the pop-up window will 
disappear and the background display will change from the "idle mode" display to 
the "text entry" display ,as shown in the sole display in the third row of figure 4 with a 
status line 45 at the top of the display informing the user that the text entry is for a 
message sending application (write message), that the text entry application is in 



alpha mode (ABC), arrcffhat the cursor 43 is in position (an SMS message 
contains max. 160 characters, and position 124 means that max. 124 characters 
follow). 



The display 3 is provided as a dot matrix display for displaying signs arranged in a 
predetermined number of lines, each of which may contain a plurality of signs. The 
cursor 43 or the marker is provided as a gleaming bar that may be positioned 
between two of said signs. When the roller body 20 is depressed with the cursor 43 
placed in the text, the processor starts displaying a context sensitive pop-up window 
including a number of selectable items or operations. The context sensitive pop-up 
window 46 covers a part of the active display, and it contains operations that are 
allowed in a position defined by the cursor 43 prior to the depression of the roller 
body 20. 

When the context sensitive pop-up window 46 appears in a part of the display, the 
list of selectable items may include both SMS message related items and text editing 
related items. The list could include items such as: 

1. Insert 

2. Mark text begin 

3. Paste 

4. Send 

5. Save 

6. Exit 

7. Erase 

If "Insert" is selected, the user will be requested in a new pop-up window to specify 
what he wants to insert and where to find it - e.g. an electronic business card (note 
pad), a name or a number (electronic phone book), etc. 



If "Mark text begin" is selected by the user, as is the situation in the first display in 
the fourth row in figure 4, this cursor position will be handled as a first position. As 



will be seen in the Jfcnd display in the fourth row in fig^^4, the user is allowed to 
move the cursor 43 to a new position by rolling the roller body 20. It should be noted 
that the status line 45 indicates that the present status is marking text. When the 
cursor 43 has been moved to a new position by means of the navigation and 
selection key 10, a context sensitive pop-up window 46 will appear upon pressing 
the navigation and selection key 10, as will be seen in the third display in the fourth 
row of figure 4. The user may now select from the list in the pop-up window 40 which 
operation he wants to perform on the marked text. It does not matter whether the 
first cursor position is the first or the second one. 

In response to the selection of the marked text the controller 17 generates a context 
sensitive pop-up window 46 (third display in the fourth row of figure 4) asking 
whether the user wants to cut or copy to the clipboard or replace (paste) the marked 
text with the content of the clipboard. If he copies the marked text to the clipboard, 
the paste operation allows the user to transfer the copied text to another application 
or to another file or record in the same application. The "Paste" option does not 
appear in the pop-up window when the clipboard memory is empty. 

Upon selection of the "Send" option the processor 17 will generate a pop-up window 
(with the message beneath) asking for the receiving phone number, followed by a 
request for entering the message center number if that is not stored in the phone 
already. 

When the user selects the "Save" option, the phone suggests saving the entered 
text and gives the record a name, such as 98.03.26-10:45 (point of time for saving 
"year.month.date-hour-.minutes"). The "Exit" option will cause leaving the application 
without saving or sending the edited text, while the "Erase" option will erase the 
edited text but the user will remain in the application. 



It should be noted that the pop-up window in the second row appears upon pressing 
the navigation and selection key 10 when it acts as a soft key. According to the 
preferred embodiment this will be the situation when the phone is in a mode without 
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entry of a user input. ^^re will be no cursor in the dis^^' during these modes 
without user input. This will typically be the situation when the user navigates in the 
menu structure, e.g. initiated in idle mode, until he needs to enter an input. 

When the user is requested to enter an input, e.g. to write a message, as explained 
in relation to figure 4, the full active part of the display is available for the data entry. 
It will be seen from figure 4, third and fourth rows, how the antenna and battery 
indicator disappears. Also the soft key text disappears. In data entry mode, the 
navigation and selection key 10 will no longer have a special functionality or give 
access to the menu structure. When the navigation and selection key 10 is pressed 
in this mode, the context sensitive pop-up window 46 will appear, and the processor 
17 will only allow operations which are allowable in the present application and with 
the present cursor position to be displayed in the context sensitive pop-up window 
46. 

Both the context sensitive pop-up window 46 and the ordinary menu item containing 
the pop-up window 40 may be escaped by moving the cursor 42 outside the borders 
of the window or by pressing the "clear" key 12. The phone will then go back to the 
application related to the underlying display partly visible behind the pop-up window. 

A display for a phone according to the invention may e.g. be of the LCD type having 
a dot matrix display area of a size of 30 x 44 mm (height x width). The dots may 
preferably be rectangular, e.g. with a size of 0.42 x 0.34 mm (height x width - 
corresponding to a resolution of 57 x 70 dpi in a vertical and a horizontal direction, 
respectively) and being arranged with a 0.02 mm spacing. This will approximately 
provide 68 x 120 dots (height x width) or pixels in the active part. 

As will be seen from figure 4, the phone uses a number of e.g. three standard fonts 
in the display, and the processor 17 changes the fonts dynamically (without actions 
from the user) in dependence on predetermined rules. Typically, each sign uses 
(height x width) 10x7 pixels in the biggest font and 7x5 pixels in the smallest font. 
The fonts used in the embodiment shown in figure 4 do not have a fixed width - 



letters like "I" requirJfcs width than the letter "m". The tflPit is the same for all the 
signs in the font, and the width varies from two pixels (for T) up to seven pixels (for 
"M" and "W") with an average width in the range of about five pixels. Generally, two 
neighbor signs are spaced by a single pixel and two lines are spaced by three 
pixels. In the idle mode display, columns with a width of ten pixels are used in each 
side of the display for the status bars 48, and a row with a height corresponding to 
thirteen pixels is used for the soft key text 49. 

In text entry mode the full active display area will be available (here 68 x 120 pixels). 
The status line 45 has a width corresponding to 120 pixels, and with a font based on 
a width of approximately five pixels and a spacing of one pixel there between, 
approximately twenty characters will be allowed in the status line. The character 
height may be nine pixels. The status line 45 is separated from the text part by a line 
47, whereby 51 x 120 pixels will be available for the text - and this will correspond to 
four lines with up to approximately twenty characters in each line. 

The cursor 43 will be implemented as a gleaming bar (1x11 pixels) gleaming (pixels 
go on and off) approximately once per second. When the pop-up window 40 or 46 
appears, it is surrounded by a rectangular borderline 50, as will be seen from fig 5. 
Outside this borderline 50 the underlying display is visible. The borderline 50 may 
have a width corresponding to two pixels. As will be seen from figure 5, a slightly 
smaller font is used, and this allows the pop-up window to contain three text lines 
with the status line 45 and the last line in the text part being fully visible. According 
to the preferred embodiment of the invention the pop-up window will use 40 x 84 
pixels. With the present borderline width and a spacing of some pixels between the 
borderline and the text, the part of the pop-up window useable for displaying the 
functionality text may include 32 x 76 pixels. With a 7 x 5 font, three lines having 12- 
15 characters may be displayed. With the above-mentioned size of the display, the. 
pop-up window will cover just above 40 percent of the full active display. It has been 
found that a pop-up window may advantageously cover from 30 percent to 60 
percent, preferably between 35 and 50 percent, of the full active display when the 
display has a size corresponding to 50-100 x 75-200 pixels. When the pop-up 



window becomes too sfflall, the text will be difficult to reaWand when the pop-up 
window covers a substantial part of the display, the user will no longer be able to 
recognize the background display. 



Figure 6 shows an alternative embodiment of a hand portable phone according to 
the invention, and this phone is remarkable in that the alphanumeric keys are left 
out, and that all functions are available via the navigation and selection key 10. The 
navigation and selection key 10 is actually the only input key of the phone. Today, all 
phones have between 1 5 and 20 keys or even a higher number of keys. 

From idle mode, pressing the navigation and selection key 10 gives access to the 
menu of the phone. Here the menu list used in the embodiment explained with 
reference to figure 1 needs some further items. The iist could be as follows: 

1. Call - Fl 

2. Phone book 

3. Editor 

4. Messages 

5. Call register 

6. Phone settings 

7. Call divert services 

8. Tone settings - LI 

As will be seen from the list, only two new menu items are necessary, and these are 
"Call" and "Editor". Figure 7 illustrates how the applications interact in the phone 
shown in figure 6. 

Advantageously, the phone is capable of assuming a plurality of states in which a 
group of predetermined functions or actions associated with the state concerned 
may be performed or accessed by means of the navigation and selection key TO. 
The processor 17 displays one of said group of functions as a default function. The 
default operation or function is executed upon pressing the navigation and selection 



key 10, and the fu^^t of operations is available upo^fclling the navigation and 
selection key 10. 

Figure 7 illustrates how the one key phone according to an alternative embodiment 
of the invention may change state from idle mode 100 in two ways. If an in-coming 
call is detected, the phone changes to a call handling state 110 in which the user is 
allowed to answer the call by pressing the navigation and selection key 10. By rolling 
the navigation and selection key 10 the pop-up window with the full set of allowable 
actions will appear, whereby the user is allowed to reject the incoming call or to 
manually divert the call. 

Otherwise, the user has to access the menu by pressing and rolling the navigation 
and selection key 10, whereby he may select an item in a pop-up window (like in 
figure 4). Then the above-mentioned eight menu items are available. The phone is 
provided with a special editor allowing the user to input all kinds of data into e.g. a 
phone, and this editor is basically described in a British patent application serial no. 
9800746.1 filed by the applicant on 14 January 1998. This application is hereby 
incorporated by reference into the present application. 

This editor is very useful in relation to a one key phone, and the operation of the 
phone will be explained with reference to figures 7 and 8. When the user selects 
"Menu" in idle mode (see the display in the first row in figure 8) by pressing the 
navigation and selection key 10, the processor 17 displays a pop-up window 120 
including the items available in the menu structure. According to this embodiment 
these items will be : 

1. Call 

2. Phone book 

3. Notepad 

4. Messages 

5. Call register 

6. Phone settings 
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7. Call divert services 

8. Tone settings 

9. Calendar 



When the user moves a cursor 121 to the "Notepad" option and selects this option 
by rolling and pressing the navigation and selection key 10, as will be seen from the 
first display in the second row of figure 8, the processor 17 displays a new pop-up 
window (second display in the second row of figure 8) asking the user to specify the 
kind of entry he wants to make. The phone is in state 103 in figure 7. 

He may enter a phone number for making a standard call, a phone number and a 
corresponding name for storing a record in the phone book, an alphanumeric string 
("Text") for a calendar, a message to be sent, etc. If the user selects the "Phone 
number" item in the second display in the second row of figure 8, the processor 17 
changes the idle mode background display to an editor display shown as the first 
display in the third row of figure 8, and goes to the editing state 1 1 1 in figure 7. 

A status line 123 indicates the kind of the present input activity, an auxiliary window 
126 indicates a string of input candidates, and a candidate may be pointed out by a 
cursor 127. The movement of the cursor 127 is controlled by rolling the navigation 
and selection key 10, and the item is selected by pressing the navigation and 
selection key 10. When a candidate is selected, it is transferred to a character string 
124 in the main part of the display in a position pointed out by a cursor 125. The 
auxiliary window 126 includes the numbers 0-9, a "+" sign and an "OK" icon 
indicating that the editing is to be terminated. If the user moves the cursor 126 
outside this string (as is the case with the context sensitive pop-up window), the 
auxiliary window 126 will disappear and the navigation and selection key 10 will 
control the cursor 125 in the string 124. By pressing the navigation and selection key 
10 the user may recall the auxiliary window 126 by selecting an "Insert" option in a 
context sensitive pop-up window including items such as: "Clear", "Insert", "Quit", 
"Call" and "Save". 
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If the user selects tn^OK" icon in the auxiliary window^fc, said window 126 and 
the cursor 125 will disappear with the entered character string 124 present in the 
display, as will be seen from the second display in the third row of figure 8. The 
navigation and selection key 10 will get the "Call" function as default option when 
pressed. If the navigation and selection key 10 is rolled, alternative options will 
appear in a new pop-up window. This pop-up window includes items such as: "Call", 
"Edit", "SMS", "Quit", and "Save". 

With the selection of the "Edit" option the entered string will be re-opened for 
continued editing, the selection of the "SMS" option will request the user to enter a 
message text, and the selection of the "Quit" option will cause the phone to leave the 
editing mode and go back to idle mode without saving anything. The "call" option will 
initiate a call based on the phone number present in the display. The selection of the 
"Save" option will request the user to enter a name to be used as a label in the 
phone book. This is shown in the first display in the fourth row of figure 8. In the 
status line 123 it is indicated that the editor presently handles a name entry to the 
phone book. A part of a text string 124 has been entered. 

It should be noted that the auxiliary window 126 contains the letters a-z (in the 
English language version), and an icon for switching between upper and lower 
cases, an icon giving access to a candidate string comprising the figures 0-9, and an 
icon giving access to a candidate string comprising the special characters such as 
the Greek letters and other signs presently used in phones. In general, the editor 
uses title case when used in combination with the phone book application and text 
case when used for entering text for a message or a calendar entry. The standard 

letter string displayed in the auxiliary window 126 acts as a basic character string. 

Selecting the "OK" icon in the figures string or the special characters string recalls 

the basic character string, whereas selecting the "OK" icon in the basic character 

string will cause the editing to terminate. 



In the second display in the fourth row in figure 8 the "OK" icon in the basic 
character string has been selected and the editing is terminated. Pressing the 



navigation and selectiof^ey 10 will save the entered nam^md number in a record 
in the phone book. 



If, instead of selecting the "Save" option, the user had selected the "SMS" option in 
the pop-up window which appeared when the navigation and selection key 10 was 
rolled in the second display in the third row of figure 8, he would have been 
requested to write a message text. The "Write text" display is shown in the first 
display in the fifth row in figure 8. The status line 123 indicates the kind of text 
presently edited, and a cursor 125 is placed in the entered text string 124, indicating 
the position of the next character selected from the auxiliary window 126. When the 
"OK" icon is selected in the auxiliary window 126, the entered string becomes 
truncated, as is indicated by four dots 130, thereby creating space for a soft key text 
for the navigation and selection key 10. The default function will send an SMS 
message, but when rolling the navigation and selection key 10 the alternative 
options will appear. When the "send SMS" is selected, the phone number entered 
earlier will be used as the receiving number, and the user will be requested to enter 
his message center number if this number is not stored in the phone yet. 

The basic idea of the one key phone is that the phone has a large number of 
applications, each of which uses the editor for entering new data. When the "Call" 
application 101 in figure 7 is selected in the menu, the "Call" application 101 uses 
the editor application 111 for entering the phone number and the call handling 
application for actually setting up a connection based on the entered phone number. 

When the "Phone book" application 102 is selected, the editor application 111 is 
likewise used for entering a phone number and a name as a new record in the 
phone book. The editor application 111 is also used when an existing record has to 
be amended, and the operation will be the same as re-opening the string for 
continued editing, as explained with reference to figure 8. As will be seen from 
figure 7, a call may be initiated from a phone book record. This is already possible in 
Nokia 3110™. 



. ' ■ ' 21 

# m 

The "Notepad" application 103 gives direct access to the^aitor application 111, and 
the entered data may be stored in other applications afterwards. However, records 
may be stored in the "Notepad" application when it is used as a kind of notebook. 

Also the "Message" application 104 uses the editor application 111 for entering text 
and phone numbers. The "Message" application 104 also uses the call handling 
application 1 10 for transmitting and receiving messages. 

The "Call register" application 105 just lists the latest ingoing, outgoing and missed 
calls. The application does not use editing, but outgoing calls may be initiated from 
this application. The "Phone setting" application 106 just sets some parameters for 
the phone, and no editing is required. 

The "Call divert" application 107 uses the editor application 111 for entering phone 
numbers and the call handling application 110 for transferring the divert instructions 
to the network. 

The "Tone setting" application 108 normally does not use the editor application 111, 
but if the editor application is prepared for handling the input of new ringing tunes, as 
described in the above-mentioned British patent application serial no. 9800746.1. 
the "Tone setting" application 108 may benefit from inputs from the editor 
application, too. 

The "Calendar application" 109 depends on input from the editor application 111, 
too. However, inputs may come from e.g. the "Notepad" application 103 or the 
"Message application 104 - but via the editor application. 

A context sensitive pop-up window allows soft keys to be left out. This increases the 
part of the display available for text editing, etc. However, all the options will be 
available in the window popping up when the navigation and selection key 10 is 
pressed. The alphanumeric keys normally used may be left out by using a new 
editor based on input candidates. The size of the phone may be reduced hereby. 
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The functionality of the navigation means for moving a marker in the display and the 
selection means for selecting items marked by the marker, e.g. integrated in a 
depressable roller based navigation key 10, as described above, varies in 
dependence on the mode of the phone. Table 1 gives an overview of the most basic 
modes of the phone according to the invention. 





Rolling the navigation key 10 


Pressing the navigation key 10 


Idle Mode 


The phone will display one of 
two lists in dependence on 
the rolling direction, e.g. the 
phone book and the last- 
dialed stack. 


The navigation key 1 0 has a 
functionality corresponding to a 
son Key Known per se. i ne 
selection of "Menu" will cause a 
pop-up window including the sub- 
uems ot ine lviciiu tu a\j\j&a\ . 


Listing 
Mode 


The cursor will scroll/browse 
through the items in the list. 


The item highlighted by the cursor 
will be selected. If the selection of 
the item allows the user to select 
among sub-items, a pop-up 
window including these sub-items 
will appear in the window. 


Call 

handling 
Mode 


A list containing allowable 
operations will be accessed. 


The default soft key operation will 
be selected, e.g. terminating an 
ongoing call. 


Editing or 

Entry 

Mode 


The cursor will be moved 
through the entered string of 
letters and numbers. 


The context sensitive pop-up 
window will appear in dependence 
on the cursor position. 



Table 1 . 



According to the two described embodiments of the invention the navigation key 10 
will have a functionality known per se in "Idle Mode". By rolling the navigation key 10 
the phone will display one of two lists in dependence on the rolling direction, e.g. the 
phone book and the last-dialed stack. This corresponds to pressing the Navy-key™ 
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cisr^10™ in idle mode. The navigatidfl^E 



on the phone NokiWilO™ in idle mode. The navigatiol^ey 10 has a functionality 
corresponding to a soft key on the phone Nokia 31 10™. The "Menu" will be selected 
by pressing the navigation key 10. However, as a novel feature a pop-up window 
including the sub-items of the Menu will appear. 

When the pop-up window occurs - either by selecting a soft key option or the context 
sensitive one - the phone will be in a "Listing Mode". Rolling the navigation key 10 
will cause the cursor to scroll/browse through the items in the list, and pressing the 
navigation key 10 will cause selection of the item highlighted by the cursor. If the 
selection of the item allows the user to select among further sub-items, a pop-up 
window including these sub-items will appear in the window. Otherwise, an 
operation, e.g. establishing a call, will be performed. 

When a call has been set up, the phone will be in a "Call handling Mode" in which 
the navigation key 10 will have a default soft key functionality (call termination) when 
depressed. Rolling the navigation key 10 will access a list containing allowable 
operations in the mode in question. 

During editing - either by use of an editor based on an alphanumeric key set or by 
use of the editor described as the alternative embodiment, the phone will be in an 
"Editing or Entry Mode". The navigation and selection key 1 0 will not act as a soft 
key, whereby the part of the display normally reserved for the display of the soft key 
operation will be available for the entry. The cursor will be moved through the 
entered string of letters and numbers or the entry candidate string upon rolling the 
navigation and selection key 10. The context sensitive pop-up window will appear in 
dependence on the cursor position upon pressing the navigation and selection key 
10. As long as the context sensitive pop-up window is present in the display, the 
phone will be in the "Listing Mode". 
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CLAIMS 



1. A portable phone having a display, input means for inputting information and 
instructions to a control unit in the phone, said control unit controlling the display in 
dependence on the operation of the input means; 

said input means including: 

means for moving a marker in the display; and 

means for providing a request to the control unit for displaying operations 
which are allowed in a position defined by said marker; 

said control unit generating a pop-up window which covers a part of the 
display upon reception of the request, and which includes said allowed operations. 

2. A portable phone according to claim 1, wherein said means for moving a 
marker in the display comprises a navigation key means having a roller body whose 
rolling is detected by means of an encoder operatively cpnnected to the control unit 
which controls the movement of the marker in the display in dependence thereon. 

3. A portable phone according to claim 2, wherein said request means 
comprises a sensor integrated in a support structure for the roller body, said moving 
and request means being integrated in the navigation key means. 

4. A portable phone according to claims 1-3, wherein the contents of the pop-up 
window in an entry or editing mode show marker determined context sensitivity. 

5. A phone according to claim 4, wherein the display is a dot matrix display for 
displaying signs arranged in a predetermined number of lines in the active part of 
the display, each of said lines may contain a plurality of signs, and said marker is 
provided as a gleaming bar which may be positioned between two of said signs. 

6. A portable phone according to claim 4, wherein the phone changes state 
upon the occurrence of the context sensitive pop-up window to a listing mode in 
which a plurality of allowable operations are listed in the pop-up window, and 
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li^r^ providing input means change^^Tni 



wherein said requelr providing input means changes^ffhctionality to a selection 
means which, when depressed, selects the operation marked by the cursor. 

7. A portable phone according to claims 3-5, comprising an editor controlled by 
the control unit and operated by the navigation key means, said control unit defining 
for the editor: 

a first display part in the display for displaying a string of entered information; 
a second display part in the display for displaying a string of a plurality of 
possible information candidates; 

one of the candidates in the candidate string being highlighted by the cursor whose 
movement through information candidates is controlled by the rolling of the 
navigation key means, and said highlighted candidate being selectable for entering 
into the string of entered information by pressing the navigation key means. 

8. A portable phone having a display, input means for inputting information and 
instructions to a control unit in the phone, said control unit controlling the display in 
dependence on the operation of the input means; said input means including: 

a depressable roller body; 

a support structure for the roller body; 

an encoder operatively connected to the control unit for detecting the rolling 

of the roller body; and 

a sensor operatively connected to the control unit for detecting the depression 

of the roller body; 

said control unit generating a pop-up window which includes a set of allowed 
operations, and which covers a part of the display upon reception of a request 
provided by depressing the roller body. 

9. A portable phone according to claim 8, comprising an editor controlled by the 
control unit and operated by the navigation key, said control unit defining for the 
editor: 

a first display part in the display for displaying a string of entered information; 
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a second display part in the display for displaying sretring of a plurality of 
possible information candidates; 

one of the candidates in the candidate string being highlighted by the cursor 
whose movement through information candidates is controlled by the rolling of the 
roller body, and said highlighted candidate being selectable for entering into the 
string of entered information by pressing the roller body. 

10. A portable phone according to claims 8-9, wherein the navigation key is the 
only input means of the phone. 

11. A portable phone according to claim 7, wherein all inputs into the phone may 
be performed by rolling and pressing the navigation key means. 

12. A portable phone according to claim 11, wherein the navigation key means is 
the only input means of the phone. 

13. A portable phone according to claims 1-12, wherein the pop-up window is 
demarcated from the active display area by means of borderlines defining a 
rectangular frame. 

14. A portable phone according to claim 13, wherein the pop-up window area 
covers from 30 percent to 70 percent of the full active display area. 

15. A portable phone according to claim 13, wherein the pop-up window within 
the rectangular frame displays a number of selectable operations in a listing mode. 

16. A portable phone according to claim 15, wherein the pop-up window within 
the rectangular frame displays two-four selectable operations. 



17. A portable phone according to claim 15. wherein the control unit handles a list 
including a plurality of selectable operations arranged in a predetermined order with 
only a fractional set of the full set of operations shown simultaneously in the pop-up 
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window; and rolling^the navigation key means caus Scanning through the full 
set of operation. 

18. A portable phone according to claim 17, wherein the pop-up window displays 
three operations with the display updated for every step in the list, whereby the 
cursor will highlight the operation in the middle of the pop-up window. 

19. A portable phone according to claim 17 or 18, wherein the full set of 
operations is arranged with two operations defined as a first item and a last item in 
the list, respectively; and in the listing mode, when the cursor passes outside the first 
or the last item in the list, the pop-up window disappears and the phone goes from 
listing mode to the mode associated with the background display. 



20. A portable phone substantially as hereinbefore described with reference to 
figures 1 to 5, and 7 to 8 or 2 to 8 of the accompanying drawings. 
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